Implementation of evidence-based practices can improve efficiency and effectiveness of public health efforts. Few studies have explored the political contextual factors that impact implementation of evidence-based non-communicable disease prevention (EBNCDP). This study aimed to do so in Australia, Brazil, China and the United States. Investigators conducted 10-13 qualitative, semistructured interviews of public health practitioners working in functionally similar public health organizations in each country (total N ¼ 50). Study participants were identified through purposive sampling and interviews were structured around an interview guide covering six domains related to EBNCDP. Interviewees from all four countries identified funding as the primary politically-influenced barrier to implementing EBNCDP. Similarly widespread barriers included government funding priorities that shift based on who is in power and the difficulty of convincing policy-makers and funders that non-communicable disease prevention is a wise investment of political capital. Policymakers who are not evidencedriven was another common barrier even in the United States and Australia, where EBNCDP is more established. Findings suggest that political contextual factors influence EBNCDP and vary to an extent by country, though certain factors seem to be universal. This can aid public health practitioners, political leaders, and policymakers in advocating for conditions and policies that encourage evidence-based practice.
Introduction
Globally, non-communicable diseases (NCDs) like cancer, diabetes, heart disease and chronic respiratory diseases, have reached epidemic proportions, accounting for 60% of deaths worldwide [1] [2] [3] [4] . Chronic disease in the United States accounts for 6.8% of its gross domestic product (GDP); diabetes costs Brazil 3.8% of its GDP; tobacco use costs Australia 3.4% of its GDP; and obesity costs China 2.1% of GDP, according to various cost-of-illness studies [5, 6] .
Public health practitioners and researchers have sought effective measures for the prevention and management of NCDs. Their efforts contribute to a growing body of literature on evidence-based non-communicable disease prevention (EBNCDP) [7] [8] [9] [10] . EBNCDP can be considered a subset of evidence-based public health, which involves 'making decisions on the basis of the best available scientific evidence, using data and information systems systematically, applying programplanning frameworks, engaging the community in decision-making, conducting sound evaluation, and disseminating what is learned." [11] . EBNCDP consists of applying these same priorities when planning and implementing programs, policies, and interventions aimed at preventing NCDs.
Tools and resources like the Community Guide [8] , the Cochrane Collaboration [9] , the Healthy People 2020 Structured Evidence Queries [12] and HealthEvidence.org [13] were developed to help public health practitioners make evidence-based policy and practice decisions by identifying 'best practices' according to well-established and structured hierarchies of evidence, synthesizing large quantities of literature, and providing details on implementation processes. However, while the NCD evidence base is growing and is increasingly accessible thanks to these repositories and similar tools, many observe that EBNCDP approaches are neither widely used nor equitably distributed. Multi-level contextual factors (e.g. individual, organizational, community, sociocultural and political) influence the uptake of EBNCDP and contribute to this gap [10, [14] [15] [16] .
Research on these contextual factors has commonly focused on individual-level (e.g. knowledge of and comfort with EBNCDP) and organizationallevel (e.g. processes and protocols for developing interventions) contextual factors [17] [18] [19] [20] [21] [22] . Relatively little attention has been focused on political contextual factors (e.g. the policy system, political will and funding structures). In the United States, Canada and Australia, existing research suggests that there is a significant relationship between political support and evidence-based decision-making within state health department chronic disease units [23] [24] [25] . However, there is a dearth, globally, of research on how political contextual factors impact the implementation of EBNCDP [10, 16] . Even less is known about how these factors compare across countries [26] [27] [28] [29] . This qualitative study is the first to explore the political barriers to and facilitators of EBNCDP in Australia, Brazil, China and the United States.
Australia, Brazil, China and the United States were selected for this study because they are considered sociopolitical leaders in their regions [30] [31] [32] [33] , they experience high rates of chronic disease morbidity and mortality, and they represent potentially important contextual differences (e.g. organizational management practices, health care infrastructure, public health structures, political systems) [29] . Some of these key differences are captured in Table I . Collectively, these countries are home to over 25% of the global population and 32.9% of the global burden of chronic disease [34] . Developing countries, Brazil and China, also represent developing countries that are sparsely studied in the literature [35, 36] and that have experienced relatively lower levels of dissemination and implementation of EBNCDP [10, 28, [37] [38] [39] .
Materials and methods

Data collection
A team of 13 investigators from Australia, Brazil, China and the United States developed a semi-structured interview guide based on a review of existing EBNCDP instruments and gaps in the literature [20, [40] [41] [42] . In addition to including a definition of EBNCDP, the interview guide (see Supplementary Appendix S1) covered six domains: (1) biographical information and experience; (2) awareness of the existence of EBNCDP interventions including the participant's definition of 'evidence'; (3) barriers to implementing EBNCDP interventions; (4) policy climate and support for EBNCDP; (5) administrative support for EBNCDP and (6) EBNCDP dissemination strategies. After being reviewed by an expert panel of NCD practitioners, the interview guide underwent forward and backward translation for content and meaning in China and Brazil as well as pilot testing in each country.
Interviews were conducted between February and July of 2015 by trained interviewers who were members of the research team. All interviews, with the exception of those in China, were conducted via K. S. Furtado et al. 
Sampling and setting
Study participants were recruited through purposive sampling in each country. In each country, we identified comparable respondents representing the organizations that had primary authority for NCD prevention and control and that received most funding for EBNCDP, thereby making our cross-country results as analogous as possible. Organizations were purposively selected based on the insights and relationships developed by and with in-country investigators and key partners. These organizations included regional state-based health departments and community health services in Australia; local health departments and the ministry of health in Brazil; community health centers, hospitals, and the Centers for Disease Control and Prevention in China; and local health departments in the United States. From each organization, we established a list of eligible participants. Up to two attempts were made to reach these key informants via phone and/or email before moving on to an alternate candidate. We focused recruitment on mid-level, state and local chronic disease practitioners because, in Federal and state governments contribute funding to public health initiatives, which are executed at the state and local levels K. S. Furtado et al.
each of the four countries studied, public health prevention and control responsibilities are focused at these levels (see Table I ). To be eligible for the study, respondents had to be at least 21 years old, with their agency for at least 6 months, and able to speak English, Mandarin or Portuguese.
Data analysis
Once data collection was complete, three trained researchers in the United States reviewed the data using QSR International's NVivo10 software [44] with the interview guide domains as an a priori organizational framework. Applying a hierarchical coding structure, all themes deductively identified by the researchers were coded as children of their interview guide parent codes. The transcripts from each country were triple coded by research assistants and the results were compared and discussed among coders until they reached consensus, defined as 90% inter-rater agreement. After reaching this point, each transcript was coded by one of the three research assistants. Feedback on the codebook and results was gathered from all of the investigators across the four countries to reduce cross-cultural misinterpretations. Themes were then analyzed for patterns, consistencies and inconsistencies within and between countries, importance and whether they were new to the literature.
Results
Sample description
Thematic saturation was reached after conducting 13 interviews in Australia, 9 in Brazil, 16 in China and 12 in the United States (total N ¼ 50; mean duration ¼ 27 min). All participants were public health practitioners, primarily at the local level. Participant characteristics can be found in Table II . Most participants were female (84%) and between 30 and 50 years old (70%). Practitioners from Brazil tended to be younger and more evenly male and female. Most practitioners had graduate degrees, primarily in public health and worked as public health managers, educators or program coordinators. Participants from Brazil had more formal education than their counterparts from other countries.
Political barriers and facilitators to EBNCDP
The following results are the themes that emerged from the interviews across countries (Table III) . Findings are presented from more 'universal' (i.e. endorsed by participants from most/all countries) to country-specific (i.e. endorsed by one country only).
Barrier: volatility in government funding priorities and misaligned political ideologies
Participants from all four countries observed that, oftentimes, their ability to procure funds and implement and sustain EBNCDP programs was dependent upon the changing funding priorities of government and political entities (e.g. government agencies that award public health funding and are often run by politically-appointed or -beholden administrators). Some pointed to changing political representation as a partial explanation for this volatility. With the change in representation often came a shifting in agendas that impacted funding priorities.
Sometimes it's a new politician who enters [and] changes everything . . .With each change, the programs, the promotion of health, as well as prevention of diseases, stops-especially if the city is small or medium-sized. [Brazil, Public health manager] Changing political representation also sometimes signaled a larger-scale shift in ideologies pertaining to the appropriate role for government in ensuring the health and well-being of individuals, as observed by participants from the United States and Australia.
We had 16 years of a Labor [a federal political party committed to democratic socialism] government, which had a strong policy around social reform, and working with disadvantaged communities, and working with children and young people. So, the program was really right for that sort of climate. We've now got two governments, so one at a Commonwealth We have a community that's big on the 'nanny' government thing, we still have Tea Party [a conservative, populist social and political movement] elected officials here and taxpayer associations that go to all of the meetings and complain about pretty much everything, so they are really not interested in doing any kind of the policy work. We adhere to social norms that blame the victims for their poverty and poor health. [U.S., Health educator] Australian interviewees pointed to the cutting of the Australian National Preventative Health Agency (ANPHA) in 2014 as a prime example of funding that comes and goes according to the party in power.
The Federal Government pulled all of that sort of preventative health funding-pulled back incredibly so it's not filtering down to the local government level at all. Around 2010 when we had a different government there was an appetite to progress that stuff, and Barrier: prevention not a priority for elected and appointed officials
According to interviewees from Australia, China and the United States, the long-term nature of NCD prevention made it a less attractive cause for political leaders who were looking for quicker wins . This is on top of skin cancer already being the most expensive burden to the health system of all cancers. So, there was phenomenal money going out at the treatment end, but despite all the evidence around the effectiveness of prevention and the dollar return on that investment which we've got (essentially in short for every dollar they invest they get three dollars back over 20 years), that still isn't sufficient weight to convince them that investing in prevention is actually something they should be doing." [Australia, Public health manager]
Barrier: short-term funding opportunities versus long-term health outcomes
Participants from Australia and China observed that short-term funding conflicted with the inherently long-term nature of NCD prevention.
So, our experience is that you've got to look at these things in a 30-year timeframe as a minimum as we have in tobacco control and sun protection. We need to start focusing upon a similar approach in the area of obesity prevention in particular where it is extremely hard to get any sustained funding for any period let alone for more than 12 months, or any longer than that. [Australia, Public health manager]
The personnel and money that we can invest in this work are limited. Chronic disease management mainly requires a change of lifestyle and health behavior. This is going to take a long time. The follow-up work, health education, things like these also require a lot of staff-time investment. [China, Clinical and public health manager]
Interviewees also noted that short-term funding means organizations are jumping from one funding source to the next, which can impede continuity of programs and approaches.
So, we had three years of funding from the Commonwealth [national government] under the child nutrition initiatives. Then we had a spate of different buckets of money at a state level and then we had a significant amount of money again under the national partnership agreement on preventative health and they were really big enablers, and they were three years or more. The opposite side of that is they weren't ongoing . . .That, you know, becomes a real challenge in itself so the program has had to beg and borrow to get different buckets of money and quite often each bucket of Barrier: unrealistic policy goals between the national and local levels of government
Interviewees from China perceived that politicians set ambitious goals at the higher levels of government that could not be delivered on at the lower levels. Because of the centralized health planning model used in China, wherein the central government has overall responsibility for national health legislation, policy and administration, local government officials were generally not involved in the crafting of policies. This top-down approach often created significant challenges for district, or local-level officials who implemented the policies. For example, it led to the perceived misallocation of resources and general frustration among the frontline public health practitioners who felt like they were wasting their time and efforts on meeting goals that they felt were not appropriate or attainable.
One more challenge is that some of the goals that the government at a higher level wants us to achieve cannot be achieved. I don't think they did a sound investigation when they made these goals for us. Like the goal for this year, it's not for chronic diseases, it's about pneumonia vaccines. They made us a plan, but actually it's not going to be realized, it's impractical, and in the end, it's going to be a waste of money and staff time. I could give you many examples like this. They just miss the point. [China, Clinical and public health manager]
Facilitators: strategic communications
Participants had less to say about political facilitators of EBNCDP. However, two themes emerged from multiple countries. Both of these themes pertained to encouraging policymakers and politicians to advocate for EBNCDP. First, participants from Australia, Brazil and the United States described using strategic communications that framed NCD prevention in terms of widely-appealing and timely issues, that highlighted simple recommendations and compelling statistics, and that featured storytelling and person-focused narratives.
One is speaking specifically of political climate; we were able to get our city council member to support our urban farms or urban ag(riculture) type policies . . . But, I think the reason that worked out is because people like food. So, I think when you are talking to policy makers, food is a good thing to talk to them about. The second one that is really popular is safer schools, and that has been supported by our city council that actually passed the city council resolution. It has been supported by the council on public safety-they passed the council resolution as well or board resolution. Our health department passed the board resolution. I think this was very popular because people love kids-people love food and kids. I think with Political influences on EBNCDP in four countries the political climate, or looking at policy makers, it has to be something they can relate to, or something they can support.
[U.S., Health educator] Facilitator: cultivating champions
The second way in which participants facilitated political support for EBNCDP was through the identification and cultivation of champions or advocates in the policymaking space. Focusing resources on convincing a smaller number of individuals deemed likely to be sympathetic to NCD prevention and strategically valuable in advocating for EBNCDP issues was a more efficient use of limited resources, according to participants from Australia and Brazil.
We make note of politicians who have been receptive to NCD prevention and we try to develop relationships with them-we share findings, set up meetings, keep track of their agendas and issues. [Brazil, Public health manager]
Discussion
'Universal' barriers
This study, which is the first of its kind, used a qualitative approach and a common interview protocol to explore and describe political barriers to and facilitators of EBNCDP in four countries. The barriers revealed were largely 'universal,' or experienced across all or most of the four countries as well as some country-specific experiences of public health practitioners.
The most common observation was that funding commitments to EBNCDP were volatile and often shifted with changes in elected officials and parties in power, a phenomenon confirmed in the literature [25, 45] . Historically speaking, all four countries have experienced altered commitments to public health with changes in political configurations [46] [47] [48] [49] [50] . The issue of shifting leadership and priorities extends to state and local public health officials. In the United States, the median tenure for state public health officers is 2 years [51] ; for city and county officers it is 6 years [52] . This combined with the changing priorities of political leaders documented in this study, contributes to a lack of long-term focus on public health priorities [53] . Effectively implementing EBNCDP will require increasing the tenure of public health leadership and practitioners, effectively communicating priorities when new leadership enters into an agency or relevant policymaking/funding position, and crafting policies that outlive officials and that have broad support. As organizations that are less vulnerable to the politics of public officials, nongovernmental organizations (NGOs), think tanks, and private organizations may be a place where long-term commitments can take root [53] .
Perhaps partly as a result of shifting government priorities, participants from Australia and China, observed that funding was often short-term, which, interviewees noted, conflicts with the long-term nature of NCD prevention goals. While this is likely the case in the United States and Brazil as well, interestingly, interviewees from these countries did not raise short-term funding as an issue, potentially because they are more normalized to it and accept it as unchangeable.
Interviewees from all countries except Brazil also stated that NCD prevention was not an attractive issue to elected officials because it is neither an easy nor quick win compared to acute health issues (e.g. SARS, opioid epidemic) [25] . These perceived shortcomings made supporting NCD prevention unlikely to translate into votes from the electorate. However, all four countries face a health landscape in which NCD burden far outweighs infectious disease in lives claimed and damaged [54] . This reality can be leveraged to make the case for additional support for NCD prevention and evidence-based practice through the construction of evidence-based stories or narratives, the use of compelling statistics, and the presentation of economic cost data.
Interestingly, lack of government support for EBNCDP was a perceived barrier in all countries except Brazil, despite the fact that EBNCDP is substantially more established in the United States and K. S. Furtado et al.
Australia, based on a scan of major databases of peer-reviewed, primarily English language journal articles [20, 40, [55] [56] [57] [58] [59] [60] . Australia's and the United States' longer commitment to public health and EBNCDP do not seem to translate to more informed and evidence-oriented policymakers and politicians, at least in the perspective of our study participants, whose ability to make cross-country comparisons was likely limited [46, 48, [61] [62] [63] .
These 'universal' barriers (volatile funding priorities, short-term funding, non-evidence-based funding priorities and the lack of attractiveness of NCD prevention to politicians) are interconnected, which is important to note when considering ways of facilitating political stakeholder buy-in.
Country-specific barriers
This study revealed relatively fewer country-specific barriers. Interviewees from China, which has a fairly authoritarian governmental system [64] , describe a top-down system wherein national offices set health goals that may be unrealistic but that must be pursued by local public health offices. Both Australia and China suggest that pressures and expectations from the top levels of public health and government can inhibit EBNCDP.
In the United States, where public health has long been a domain of the government [50] , the concept of evidence-based practice is so established that several interviewees commented on government agencies not funding proposals that are not evidence-based. By mandating the use of evidencebased interventions as a prerequisite for funding, requiring ongoing training, and providing resources directly to practitioners, national funders like the Centers for Disease Control and Prevention successfully facilitate the use of evidence-based public health. Similarly, interviewees in Australia described funders that demanded proof of outcomes from funded initiatives, which likely results from the long-standing practice of evidence-based public health decision-making there as well [65] . Further investigation of country-specific barriers using country-specific instruments that are customized to country's public health and political infrastructure may be necessary to uncover these insights.
Alignment with evidence-based policy research
Our findings contribute to a large body of literature on the topic of evidence-based policymaking. In his 2001 article, Black [66] identifies several obstacles to evidence influencing health policy including policymakers having goals other than clinical effectiveness, research evidence being dismissed as irrelevant because it is from another sector, specialty or locale; lack of consensus about evidence; the existence of competing evidence including personal experience and colleagues' opinions; a social environment that is not encouraging of policy change; and unskilled communication of evidence.
While our findings align with these obstacles from a root cause perspective, they manifest differently among the public health practitioners witnessing them. For example, practitioners frequently reported that policymakers are motivated by more than just evidence. However, they generally did not consider those additional motivations as legitimate and justifiable. Similarly, practitioners who brought up policymaker perceptions that evidence was not always well suited to the particular nuances of a given context seemed to find this an insufficient reason. In some ways, these criticisms may be valid. In other ways, our findings suggest that the shortcoming Black identified among researchers, of being naïve about the policymaking process and unaware of when and how evidence can best be used in that process, may also apply to practitioners. That is, practitioners may also have bought in to the mental model of evidence-based policymaking seemingly preferred by researchers and described by Lomas, as 'a retail store in which researchers are busy filling shelves of a shop-front with a comprehensive set of all possibly relevant studies that a decision-maker might some day drop by to purchase.' [67, p141] . Such perceptions are overly linear and simplified and pose a fundamental gap to practitioners helping facilitate evidence-based policymaking [67] .
Political influences on EBNCDP in four countries
Studies have confirmed that policymakers, especially those elected into office, value evidence in the form of data and statistics on prevalence, affected populations, disparities, and etiology, but that to be maximally compelling to policymaking audiences, such evidence should be paired with storytelling and individual experiences that foster awareness of the problem in a specific and personal way, thereby generating 'street-level public interest' [57, 68, 69] . Vignettes, profiles, interviews, and oral testimony are all ways of infusing evidence with humanizing elements. Our study corroborates these findings in all countries we studied and underscores that efforts to communicate evidence that are divorced from humanizing components are less likely to resonate with policymakers whose job success is at least partially dependent upon perceptions. Other studies have found that public health practitioners self-assess their skills in the areas of communication and impacting policy, which, combined with our findings, suggests that these are critical skills gaps among public health practitioners that must be closed to facilitate evidence-based policymaking [57, 70] . Future studies will be needed to examine the nuances of advocating for evidencebased policymaking in the unique political structures, climates and cultures present in each country studied. The more top-down, centralized approach to policymaking in China, for example, will likely require different tactical approaches to implementing the storytelling-data hybrid strategy than the de-centralized health system in Brazil.
In general, participants shared few facilitators of EBNCDP. Those presented, however, addressed some of the barriers posited by Black and confirmed in our study. Namely, facilitators consisted of (1) strategic communications to government stakeholders that highlighted the need for EBNCDP in tailored and compelling ways and (2) and cultivating champions in the policy world. That some practitioners are making inroads into communicating with policymakers and fostering advocates among is promising, but it should be noted that relatively few respondents reported use of these strategies including none of the respondents from China. This combined with the long list of barriers points to a need to train practitioners on the policy process and key skills for interacting with and influencing it. The variety of political and health structures and cultural norms will require this training to be customized to each country.
Strengths and limitations
This study was, to the authors' knowledge, the first to examine the role of perceived political contextual factors in facilitating and impeding EBNCDP across different countries. However, the study has several limitations. The nature of conducting interviews across multiple countries and in differing languages necessitated a large team of interviewers, which meant consistency of interview depth varied some from country to country. The interview guide may have also compromised ability to ascertain countryspecific factors in favor of identifying universal factors. In China, interviews were conducted in person as opposed to telephonically in all other countries, which might have introduced some unique biases. In-person interviews allow for enhanced rapport building, probing and collection of and response to nonverbal data [71] . However, telephone conversations may allow participants to feel more comfortable disclosing sensitive information [71] . To control for this variation as much as possible, a standardized interview guide with suggested probes to encourage interviewees to provide additional information was used. While the exploratory nature of the qualitative approach used here is appropriate given the lack of existing study on the topic of political contextual factors impacting EBNCDP, more systematic interviews or surveys are necessary to more comprehensively assess universal and country-specific barriers and facilitators. Future research might also explore how and if perceptions of facilitators and barriers of EBNCDP change by position, tenure and educational level.
Conclusions
In this study, public health practitioners from Australia, Brazil, China and the United States were interviewed about perceived political factors K. S. Furtado et al. that influence the implementation of EBNCDP. We found that many politically influenced barriers, namely lack of or insecure funding, are universal. Findings from this study can aid public health practitioners and policymakers in advocating for conditions and policies that encourage evidence-based practice and more proactively respond to barriers. An understanding of these barriers and facilitators helps bring foundational insight upon which future cross-country measurement development and larger, quantitative studies can build. Improved shared, cross-country measurement of barriers and facilitators will inform a global evidence base and will enhance understanding of the contextual influences crucial to supporting implementation.
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